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EVALUATION

The purpose of this effort was to test and evaluate the

LOGOSCAN II Optical Character Reader System to assess

its potential for conversion of free formatted multifont

typeset Russian text to a computer processable format

compatible with the Russian-English machine translation

system at Foreign Technology Division (FTD).

LOGOSCAN II scanned 27 pages of Russian text supplied by

FTD. The system scanned the text at approximately JO

characters per second with an error rate of 1.0 - 2.0%.

The resultant study demonstrated that the scanning of

Cyrillic text is feasible, and that the difficulties

encountered in scanning are due to difficulties inherent

in Cyrillic text.

LOGOSCAN II is currently not a production system. Further

work in the areas of scanning speed, recognition accuracy

and post editor programs to correct errors is needed for

such a system.

Project Engineer
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A. INTRODUCTION

The optical scanning of typeset Cyrillic text is perhaps the
ultimate test of an OCR system's recognition algorithm. The
problem divides logically into four parts:

1. recognizing the character boundaries;
2. differentiating the character from all others in a

reference alphabet;
3. tracking a skewed line, and recognizing line boundaries;
4. selecting the correct reference alphabet from a set of

possible reference alphabets.

The Logoscan II System solves all four of these problems.

B. SCOPE OF THIS STUDY

The Statement of Work for this contract states its objective to

be the "testing and evaluation of the Logoscan II Optical Reader
(OCR) System to assess its potential for conversion of free-
formatted multifont typeset Russian text to a computer process-
able format compatible with the Russian-English machine trans-
lation at Foreign Technology Division (FTD)."

Twenty pages of the book:

AoKna=

AKageMHx Hayx CCCP

were selected as representative of the general problem and are
the subject of the present report. The book contains five
separate fonts, viz., three title fonts, one main corpus font,
and a bibliographical font. Due to the limitations of time and
funding, Logoscan II has been optimized on the main corpus font
only. Although all five fonts were placed in its memory and
were used during the scanning operation, no effort has been made
to increase the accuracy rate of these other four fonts. They
can, of course, be brought to the same level of accuracy as the
main corpus font at a later time. There is no inherent problem
in the fonts themselves, nor in Logoscan II's ability to
handle them. The primary aim has been to demonstrate a capa-
bility to scan such text with an accuracy rate and speed which
would be significantly more economical than current manual
techniques.

. . . . . . . .i i i N I I I I I I I i ,1



C. EQUIPMENT USED IN THIS STUDY

Many off-the-shelf OCR units were available; however, the ECRM
4500 proved to have the best combination of light source (a
laser) and paper moving mechanism. A Data General S130 Eclipse
was selected as the computer which processes the scanner's
raw video data. The selection criteria in this case were:
(1) compatibility with existing Logoscan I programs; and
*(2) a micro-code language which allowed Logos engineers to
optimize certain high frequency program loops.

Logos engineers supervised the building and testing of a
special purpose interface to control the functions of the
4500, which bypassed the 4500's internal PDP8 computer. This
interface used a DMA channel for rapid transfer of information
from the ECR4 to the DG.

The functions of the ECRM are all controlled by the S130
using an interrupt driven operating system.

Appendix D contains a detailed list of the equipment used
during this study.

D. TECHNICAL PROBLEMS

The four problem areas stated above are detailed here:

1. recognition of the character boundaries:

Since this book contains proportional spaced characters which
are for the most part seraphed characters, a scanner operating
at a 4 mil resolution frequently encounters touching characters.
This would be true even at a 1 mil resolution, due to quality
of certain sections of the typeset page (Page Bl). The
Logoscan II algorithm has been designed to search for clues as
to the location of a boundary between touching characters even
when they are proportionately spaced.

The upper and lower limits of a character, particularly when
there are many ascenders and descenders (Page B4) are difficult
to find. Line skewing compounds this problem. Once again, the
algorithm because of its design can track a line and eliminate
ascending or descending characters from contiguous lines.

It is this ability to define character boundaries in a propor-
tionally spaced line, in the presence of noise, in a tight line
spacing, and for in highly seraphed fonts that makes Logoscan II
a fourth generation OCR device. The second characteristic which
identifies the system as a new generation of OCR is its signature
algorithm, viz., standard masking techniques are not used.
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Characters such as the Russian 11 can be broken, that is, the two
solid vertical strokes can appear to be two separate characters
if the horizontal stroke is weak or missing. Logoscan II uses a
hardware/software combination to solve this problem.

If the horizontal stroke is merely weak, good resolution will
enable the system to see a stroke that might be missed with a
less sensitive read head. To this end, Logos engineers modified
the paper moving subsyE em, i.e., the ECRM now has an effective
resolution of 3 mils along the vertical axis of the page.

If the horizontal stroke is missing, however, Logoscan II relies
on rules to examine areas around what looks like a piece of a
character. If the system discovers a shape that, when added to
the first piece, could be defined as a character, it will merge
them and recognize a single character.

* 2. differentiating the character from all others in a reference
alphabet:

The main corpus font contains unique characters, some of which
look very similar to an OCR device, e.g., a Russian H and H.
The method of signature analysis used by Logoscan II enables it
to correctly differentiate such characters. The same character,
such as a Russian H, when examined at different times during the
scanning process, can vary (Page B7). The OCR must recognize
every occurrence of this character correctly, even if it appears
quite differently each time.

Characters can also vary from their normal appearance. This
could be caused by pieces missing (usually seraphs) or noise
that disguises the character's shape. The method of signature
analysis used enables the system to differentiate between
similar (but unique) characters, yet accurately identify
characters, even if they vary in appearance.

Appendix C illustrates the system's processing of sub- and
super-scripts.

3. line skewing and recognizin5 line boundaries:

Most OCR units introduce dynamic and static line skewing. This
is caused by the paper transport system, or by the original
positioning of text on the page. In addition, ascending and
descending characters make the job of defining the boundaries
of a line much more difficult (Page B4).

3



Logoscan II will read text that is dense, i.e., greater than 8
lines to the inch, with ascenders and descenders, and can track
a line skewed by as much as one-half a line's height.

4. selecting the correct reference alphabet from a set of
reference alphabets:

The five fonts noted above can appear on any page. The system
tests a new line (if it was preceded by a blank line) against
each font and selects the one having the lowest error count.
Logoscan II can store in its main memory as many as ten such
reference fonts. If more were needed, its secondary disk
memory can be used and it could call in any number of
secondary fonts.

Although the solutions to the above problems have been incor-
porated into Logoscan II software, there remains a set of
problems related to the quality and content of the typeset page.

o Background Noise

As figure 4, Page B2, illustrates, the reverse side of a page
shows through to the side being scanned. This background
noise is general throughout the book used during this study.
It cannot be eliminated, and its presence causes more than
half of the errors experienced on any given page.

The thickness and quality of paper used in a book govern the
degree of background noise. As the need and desirability to
scan typeset material becomes more widely recognized, the
problem of background noise could be largely eliminated by
the proper selection of paper.

o Foreground Noise

Dirt, ink spots, and poor quality paper all introduce distor-
tions to the character as seen by tne laser light source.
Figure 3, Page B2.0, shows the sort of foreground noise
experienced in this book.

o Identical Characters

A Russian H and an English H are the same character in the
main corpus font. Only a post-processor program examining
the character in context can differentiate such pairs.
Page A4 lists the combinations appearing in this book.
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E. GENERAL METHODOLOGY

After interfacing the ECRM/S130 system, Logos personnel
concentrated on two main areas:

1. Recognition Speed

This activity required analysis of the Logoscan algorithms and
supporting programs searching for high frequency loops that
could be converted to S130 micro-code. Writing and debugging
this code paralleled the second effort.

2. Recognition Accuracy

The five fonts were acquired and repeated testing of the main
corpus font resulted in a fine tuned set of character

[ signatures for this font. No such fine tuning was attempted on
the other four fonts, nor were the Greek letters in the

main corpus font optimized.

F. TECHNICAL RESULTS

The recognition speed on any given line is now 30 characters per
second. The average recognition speed for a set of lines is 25
characters per second. This latter rate can be improved by
foreground/background tasking of data acquisition and
recognition at some later date.

The recognition accuracy for the main corpus font is now 98.6%.
A high percentage of errors can be traced to the source docu-
ment; although Logoscan II is designed to allow for wide varia-
tions within a character type, in this quality document,
characters are sometimes so distorted as to be recognizable
only in context.

G. IMPLICATIONS FOR FURTHER RESEARCH

The Logoscan II System is not now an operational system in a
production environment. It could be made cost/effective for a
number of Russian fonts with approximately three months of
further effort, and it would be able to input any Russian font
at a fraction of current keyboarding cost with nine months of
further effort.

H. A PRODUCTION SYSTEM

Certain facts about Logoscan II in a production environment can
be stated, and estimates of others are given below.
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*°  The system can read original pages or Xerox copies. Either way
the preparatory work is about the same, viz.:

1. mark graphics as shown in Figure B5.

2. align one edge of paper at right angles to a line on the
page. This would not be required of a book typeset in
this country, but it is required for the book used in
this test.

3; feed the pages 50 at a time into the scanner's paper
feed tray.

4The preparatory work for 50 pages is approximately one man-hour.

Reject Rate

Rejection rate corresponds to approximately .9 times the error
rate. That is, 9 out of 10 errors can be flagged as errors.
When Logoscan II is completed the estimated error rate for all
fonts will be between 1% and 2% for Cyrillic fonts. This spread
is a function of the quality of the original document. It would
be 1% for the book used in this study. Under these conditions
there would be 22 flagged errors on a page, and given a good
CRT editing system, they could be converted to correct
characters in .041 man-hours.

Areas for Improvement

To achieve a full scale production system, certain new opera-

tional features would be required:

1. Additional special tests for problem characters.

2. A second ECRM unit interfaced to the S130. This would
allow parallel processing of two separate books.

3. Post-editor programs to correct errors automatically by
examining them in context.

4. A well thought out CRT editing system for Russian text.

As noted, about nine months of effort would achieve these goals.

Resultant Cost

Such a complete production system could be achieved in nine
months for approximately $310,000,including all hardware,

6
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software and manpower costs.

Comparative Cost

Without current keyboarding cost accounting figures, no compari-
son can be made of automated vs. manual techniques. However, an
estimate can be made of the cost for a 2500 character page using
the full scale production system. The cost to achieve an
edited (therefore nearly error-free) 2500 character page are:

1. System Costs:

Since the equipment will be user property after nine months,
only monthly maintenance fees and power requirements are
used as the basis for this estimate. In a one-shift, two-man
operation approximately 800 such pages could be processed
per day to the point where editors could begin correcting
rejects. It would require 4.1 editing operators to correct
rejects for these 800 pages. The system cost would be
$.036 per page.

2. Manpower Costs:

As stated above, these 800 pages would require two
operators and 4.1 editors per day, or .061 man-hours/page.

.4
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Appendix A

Al Sample page from "XIOKJIAXH"

A2 Output from Logoscan II

A3 Russian-English Alphabet Map
used by Logoscan II
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'IlTCU-KOjkpCCIE4)JIW~IT All CCCP Ai. r'. lIIOPPE,
c. r. IIonOB, T. A. 'II1TOBA

RIHETI1MECHHlE OCOBEIIIJOC TIT A4111110 II A 1OA1IVIRAIUI
I3IOnOJIHIMEPOB MflI PEAK41U1H, IIPOTEHI{AOIIIHX C Y'qACTIIEM

AfRTHBIIX I1POMEYTOxHibIX qACTIILq

* RnnHweTwecuue Ba1onomepfOCTil a(Duimnof MOHIoz HIMnn11911 B mac'ronuwe Bpe-
Mn npoa~aupnanlfff0BHi Am cjiy'ia5, iior~a pearenr UpCTOPIBaCT 11pCIIj)aiJelille
TO.'110 uaxO~sicb B Ho1iO?.lIZcIe c AMo~14)uIff0pyM1,1M 615110.11IICOM 3a c'1CT Cy-
U~eCTBeBBoro iBoapaCTaHUJIi H0I(T.IUTbl CHOI)OCT11 BDamiM1OAICTRIlfl ppimpylo-
atuek rpyiinbi NC A' 'A~ll PYeNMii r-Pynnoii 6iionoa'msepa B pea3yabil ae IX uIpo-
CrpaziCTBncB0rO c621nvemmI. B3 z3ToM caiae excNia ripeupanmemin JauzHCilAaPT-
cii B BE~e

E+X:;-EX-EZ,

r~c E - m0IFJRDIIII)YO3c1Ihlfi 6n~onoalisip, X - a4(Diujmzih pear Ciii, EX- omi
6 BO1I. 6olrimep - pearelir, EZ - nU)O;yHiT MoII4nm)unT. IIP11 AOCTTOI1OM

n136LlTlif peareitra HIIHCTrina peamimx OIIIb81CURCH MIIIICTU'ICCI{Ilh ypaBilen-
OI Ai peaiu nepuoro iiopqA~ia no Gnonoanimepy C n;,AaiYuI.RCa HOIHCTaHTOU
CHiOpOCT11, 3abBICflIIW1I 0 T HiiieTpai~iim pearcdra (C, 2).B A130T Coe() pcuieliue
paCIII)OCTpaUCi118 caN maii o~paiuNmofi N0:klI(jIImaqmsJ, hia cayqiaii, uoria Bi npo-
i~ecce m0Aoxu4aux1 i s1o10,11CP UpoXO ( Ir 4wpea iU-CHWLEOi 1 llj)0N(A;YTO'qIbIX

oIi OlllCHpaup iin6ono-ilNepa iimi nia Toro ji~e uiopii'a, VITO i 1wiienITRauIII~
peareflTa.

B HlaCToni1cfi pa~iore paCC~larPVleTCnl ilICTUMIn fadrniinoi0i 3!aO,111(Fi1Hhtl
pAin cjiyqan, morla npenpaigenvic pearcHra U11OXOAlhT 'Iepoa nJPOAl(IA;To'l~joe
o6pnao~aune a1iTmUB1IhX 'iacT11i, DpDM'ie o~panosanne 3TNX 'IaCTRIX B.uBCTCH
.-1IITI'riIlIi cTRaiefl ni B 11CPDOM nPflTr11,ieHHli Vie aaiiUCn OT npUiCyTCTHIIII
moiIH141mvi~pye~moro 6iiono~ynNscpa. CTaxnrilc.,iy'aiiaRnIfp11XOIUTCFl CTa.ifllaTh-
cm njpm (Foioa(FlIuoii iaox~uFHa1.~un Girolzo.lnnepoD, peareIITRN., coiecpaua-
umimu aaHnio rpynny, iior~a .111 NiIIpy1o0I' CTaAfldII qB.'1%40TCn ripeitpate-
lime a3aT~iiofi rpynni B 6npagtimiaa HhITPdi (') ni npii m~ognl(J)1lllaxuhi1 nponf3BoAh-
ULJMIT apONIaTHM'lCKIIN 2-xllopZ)TI.'la~txuloa, npll 14oropoff 'lIITTllPY'Iefi CTR-

-J ZhnciiA ORUB~hleTCfl ripcitpamlcylIe 2 -.x.1iOjx)TlT~1aN3.hIjiorpylinui B peammoioilOO-
Co6111,h1i 2,TH.'WHn.%NM0HneBbIrI Ha'r10ou C). 1B BTONI CJIy'IaC paoiiiiec
aiiTuBubie IipoNeWIyTo'nlEJC 'iacrniuA M~orYT ;;n6o tM~4ngnllPOIkam iino~iomkep,
m1z6o pearliponamb C 1Mo071Cenal.11 paCTI~oI~jIleafln AJpyJrlm1i 1
HtUMB RoMr1foliTa~nf paCTBOpS. B npnn'ine ue Biciv.'1K'1C BOwim1OAMOCTI, If

AeIOerTapno-agpeconalnoro) a.-iaL'hponamm n ly iilombax mic.lo-i uIp(101t-
111,mB o.~nronyw:i CoTiiYiB, HCCYUEIIM1 0('TaTOR apolaTl'Iec IorVO 2-N.iopaTI.i-
amlrna, flonWamo, 'ITO TCCfleUl14fl1'ICl;IFI %o;lImim""Ar~f Bile HKonmexlca
Invu.ItnnOBaHi nncqora - peareuIT npOuiCXOjIMT Ri he3HanT.1buloi creneBB ')

Amin 4)oroadionnmux peareinoiocn CIbi cy'4Bit 3.1;aq1n'c.11,10Aolm iezcln H'uuoi

moJ~ilDiH1aipul 61tononumepa .
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Doki a d V~ Akode a ii nauk SSSR* I 1976, Tern 230* * 6

UDK 547.96Z.Z

Len-.k-rreeOpeude'it AN SS6R _D_ G7 KPORRE-
~1 S. N PIOPOR, T. A. CIMI7*RA

iCINETICESKIE OSOVENNOSTN AFINNOI' HODIFNKXII
CGO* S *CXSTIEM

XKTPNN6P* PROIIEJUTOCN6P*CXSTIO____

Kirneticeskjv zsikomerrnosti ofirirol modifiksiqii v rnasto45ee vre-
ne4 proarnoliziravnU d14 sluc*4, ko5a reagent preterpevoet prevra5eflie
_tlyK'~~ - V_~~~eWi Sw"lf1 en * BI- i-~ i r om zo scet su--
5estvenrogo vozrastornj4 konstoritV skorosti vzoinfiodelstvi4 reagiruh-
5el gruppV s aiodifiqiiiieol gi'uppol biopolirnero v. rez'il6tate ix pro -

strorrstVemnofr sb ijenii4. V om 4 Uciaii sxeno Fi~orii oi~r
s4 v vide

E+X:EX>EZ.

gde E modifiqiruemVl biopolimer, X- ofinrugI reagent, EX- komp-
leks biopolimer-reagent, EZ -produkt imodifikaqii. Pri dostatocriom
i zb~jtke reagereta -icirret ik6 reakfi Oi~i Vets4 --- ietic skist~nni
em d14 reakqii pervogo pqr4dka po biopolirneru s kaoju5els4 korstantol
skorosti, zavis45el at korrqertraqii reagenta (1, 2). V rabote (3) rewerie
T-r'sprostr**iermO-hd- si ucol - obreiti mol mbod-i-f ikWi1, ra-sluilk _IOdipro-
qesse uodifikaqii biopolinier proxodit cerez rmeskol6ko pronrejutocny~x
sosto4rnil, i predlojer priblijenrrl netod reweni4 d14 sluco4, kogda
Uorjqeitrdqi4- -bloofllrefavha--ii togo je -por4dkC-ctd-tkbr.6heiitraqi4-
reagenta.
V nasto45el robot. rassmatrivoets4 kirgetiko afinrol modifikaqii

obrazovanie .iktivrmyx costiq, pricem obro3ovanie 3tix castiq 4vl4ets4
lineitiruh5el stadiel i v pervon priblijenii re zovisit ot prisutstvi4
nod if iqire~ ~ ooire~ ti i~~fifxdit4ikvt
s4 pri fotoafinnol modifikaqii biopolimerov. reogentami, soderjo-
5irni ozidrnuh grsuppu, kogda lirnitiruh5ei stodiel 4vllets4 prevro5e-
)eie a3idrmol gruppy v bira~diltcol nitren -(4)-i- prfm-i v__ifo- i~_
rigmi arornoticeskix 2-xlor-3tilomirnov, pri kotor-ol limitiruh5el sta
die 1 okozgvaets4 prevra5esie 2x lor3til1 mirnogruppW v reakq i*nrmospo-

a.tivn~e prornejutocnge castiq~mogut1 ibomodifiqirovot6biopolimer,
libo, reagirovat6 s molekulami rastvoritel4 i drugimi ni3komolekul4r-
rsymi vdnnrQij svi67 l s~~n.vfijis6T- _
respeqificeskol modifikaqii biopolirnera. D'14 slGca4 afinnogo (komp-
lerentarno-adresovarnogo) alkilirovzni4 nukleinov~~x kislot proizvod-
ry~mi61 -i gon&kleogi dov, nerisu5 i--stotokc arobmatic eskogu-2klbr3ti l:
amino, pokozano, cto nespeqificesko4 rnodifikaqi4 '.ne komplekso
rukleinova4 kisloto -reagent proisxodit v rezxacitel6nol stepeni (6).
1114 ftoirjxrontvpsnys4ucai zroci-teifnol-4esrqcaificnol1
modifikaqii biopolimera (7).
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RUSSIAN-ENGLISH ALPHABET EQUIVALENTS

Lower Case

Russian English Russian English

a a p r
5 b c s

B V T t
r g y u

d 4) f
e e x x

j LX q
3 Z q C
H i [LI w

1 1J9 5
K k b 7
A 1 b 6
m m Ej y
H n 3 3
0 0 10 h
n p g 4

Upper Case

Russian English Russian English

A A P R
B B C S
B V T T
r G Y U

D F
E E X X
)K j ai Q
3 z T4 C
H I w W
H 1 h 5
K K 7
3l L b 6
M M bi Y
H N 3 3S0 0 10 H

7ra, vt-2

A-3



Characters with similar shapes in the

Cyrillic and Roman alphabets

Lower Case Upper Case

Roman Cyrillic Roman C lli

'Sy y (U) A A (A)
e e (e) B B (V)
r r (g) C C (S)
a a (a) E E (E)
p p (r) H H (N)
0 o (0) K K (K)
c c (S) M M (M)
m m (m) 0 0 (0)
x x Wx P P (R)

T T (T)
Y Y CU)

A-4
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A close study of the Russian word in Fig. 1 provides a good
example of the difficulties in scanning this type of document
and the methods employed by Logoscan II to overcome these
difficulties.

aHyITbI
Figure 1

Figure 2(A) is a "normal" character as seen by the scanner, i.e.,
positioned correctly in relation to the other characters, and
not touching surrounding characters. The next three characters,
IJ"ZgY", all contain descenders and all bleed into each other,
Figure 2(B). The system first "pushes" the characters up,
Figure 2(C), then makes a first effort at separation, Figure

2 2(D). The system then decides that this shape, Figure 2(D),
*is still two characters and separates them further, this time

recognizing the character as ")I", Figure 2(E).

A B C D E

..............................................

F G H

Figure 2

The procedure is repeated to define the next "fl", Figure
2(F), (G), (H). Note that processinq is restarted from the
original positioning of the characters. This is so that we can
accurately track a line of text, even with skewing.

BI
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When scanning typeset material, the OCR will be presented with a
I variety of noise present on the page. This can be caused by ink

splattered on the platen (Fig. 3 to left of characters) or
* impressions from the reverse side of the page (Fig. 4), or chips

and pieces of type suspended between characters (Fig. 5).II

-rj~e eo - ri~ajia paCT~opei
I4HTej 1HHID flO0BepXHoo

ylqeToM Y6Jm23ia IK Benial
IIOJ~~ITL -04 5 B. OAHai

-AOBaHHJ C IaPHB

i W Figure 3 Figure 4

uIII3HaTeJIbIIO'CTL

Figure 5

B2.0

LHe ~ n~pnc



II

For the above cases Logoscan II was able to correctly handle the
difficulties (Figs. 6, 7, 8). However, in certain cases the
noise was too severe, and the character was distorted (Fig. 9).
Characters such as this represent 50% of the error rate.

.kjde VO r, llJTZS V r
v. r ,

' t 1 _ Tuctvt6 v- ucetni ur- p',iz '., T ve. t

,4 . t6 v15 v. Odr,
ovni4 s riv

Figure 6 Figure 7

V zk.hcerie ,avtoari vyr,ijht t:,rizrw.itel6ro..t6 M. G. Astf6ev,, z,1

Figure 8

nHxp
1'U3 Xpl

Figure 9
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Figure 10

Characters formed by hot type can be deformed due to missing
pieces. While this usually occurs as weak strokes, sometimes a
chipped slug, or ink missing from a part of the slug, produces
characters such as in Fig. 10.

-BI
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Ascending and descending characters are major problems for OCR
devices, particularly at 7.7 lines per inch. Difficult
situations such as the one pictures in Fig. 11 can occur.
The sequence, left parenths, super 6, right parenths, right
parenths, is dangerously close to both the bottom portion of
the Cyrillic "(p" on the line above, and the top portion of the
Cyrillic "6" on the line below. Logoscan II was able to handle
areas like this because it can "track" a line of text and make
decisions on what areas to examine.

I
.He 6bunou]

Figure 11
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To handle graphics Logoscan II requires that the operator draw a
line to the left of the graphics area CFig. 12) . The system will
then recognize this line as a delimiter and go to the next line
of text. In the output, the system leaves proportional white
space for insertion of graphics later (Fig. 13).

LUj ii 0101C .\*JLilU. MVol I(TT I l C ,i;i 1I11.!'III! t-

hJpo~e Toro A.Ifl if~c~a1 IIIIIZV.JI 11;1I:lio-
T 1(O,/ n 855,6 .3 TII 3;uICaI IIn Ec lilT-
+3 ia +2
W11 110 C). r'

III CNYIJU(CT-I

;0 F,. B

nitv CrLO 3.

)%I C:I00 11,1

20- 30 A
1AIIIII CI ii

Th10h TONI-

XIOiIC- L
iOB XPOMA 590 582 57NE,,Y
Tarn, X13, Pilc. 1. JjIHnn 2p 3lelUTPOORo XPO-
BC4AeI31IX mia. I - xpom. Owh1calIIinir na
,r/Gr2O,> B3A~yxe iipa 25*; 2 -Mc.7, X13.

1 lpHCYT- oiuICACHHa.i na 1103qVXe l1ph1 25'

Kpo~ia na
)OM 11O3BO.1iHCT Bbl;XBh1HVTb !io1,10l, flOlI(pjX-

)3;tyx (Hrin3opog) mi entaii-D.WN1el T..

Figure 12
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* - d4ts4 v "OTroweat saotvetstvii sdrarrymfi (4).
IKrorre togo d14 jeie3a . rdikel4 r'a6lh-
710,4 i 8515,6 3v. 3ti 3riacerti4 E6v sootvet--

*+3 i +2
vernro (5).

ordi sl'jest-
ko EsTa d14
Fir24 rcii i
t re metralli.-
v. vide SG203.
aderide V.,ak.

Esv, pTri.'e--
ol velicirlJ
(8).
ro,j sloe rra
20-30 @~
e tial..i ceski..
cto rna xromre,
rnatrioi. tern-

ki d].4 okis

od err, )m

1 p I- 3t

roTI: fr2

mi pozvo.4et virqviriut6 rnodei6 POv.eT'<-

ozdux-. (Pkislor-od) i splrav -3lektrolit.

Figure 13
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CJbIX
Figure 14

The sequence "h*" (-Y*- where * represents any character) posed
a special problem for Logoscan II if the character following the
"b]" bleeds into it (Fig. 14). Since Logoscan II looks for
characters when presented with a group of touching characters,
and the shape "b" is a legitimate Cyrillic character, the I
portion might be taken as part of the next character.

This situation can only be corrected by post-processing using
grammatical rules, which Logos plans to implement at a later
date.
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The printout below demonstrates how much a typeset character can
vary. Each of the figures (A, B, C) is an image of what the
read head "sees." The system has to identify each of these as
the same character, despite the varying line thicknesses.

S : :..:: ::...... .

:H-3

I

1.. .. . .
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Logoscan II is able to handle subscripts and superscripts as
shown below:

INPUT:

OUTPUT:

5iatis4 soedireri4mi ( 13). Es i polHevr,_e r,,iai 3kspejimnevta] 6vye

INPUT:

Typoi THa 41.711op11a o6rmeii c)ops ,yza N ~d,-.Te.O4.F,-z. OnH CyIUecT

OUTPUT:

turol tipa2 flhori.to ob~el fornuly Ndl-xTe*,O1+Fl-x,. Oni sl15est

Superscripts and subscripts are somewhat more difficult than
normal characters in the main corpus font because of their lack
of definition. The three pictures below are subscripts as seen
by the scanner at 3 by 4 mils resolution.

......................................... .:•:•:::::::.........

....................................... :-:.......•:.........

.......................................... :.• ..........

........................... ....................................................................................................................................................................
" ......... . . . . .

.1. z *Z
z z : 00 4W .

:~4 * •* =. . :UA

4 AI 40 - 404W
.,= Z Z 00 W 4v # A

Cl • • 4. 1 . q 4 40t

Cl
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DATA GENERAL

ITEM QTY DESCRIPTION

HARDWARE:

CPU and Related Items

DG/8611-I 1 Eclipse S/130 computer with 64KB MOS memory,
battery backup and ERCC

DG/8615 1 Writable control store
DG/8614 1 Character Instruction Set
DG/1012P 1 One-bay cabinet (240V @ 50A)

Console, Editing Terminals and Related Items

DG/4075 2 I/O Interface Subassembly
DG/4078 2 EIA (RS232C) Interface
DG/6052-D 1 CRT Display Terminal (24X80)
DG/6086 1 180 cps, bidirectional 9X7 dot matrix printer
DG/4079 1 Real Time Clock

Disc Subsystem and Related Items

DG/6070 1 20 Mbyte DGC Cartridge Disc
Subsystem, (10 fixed, 10 removable)
includes cartridge.

Interface

DG/ECRM4500 1 Direct memory access: DG/8611-I and ECRM/4500
Control: DG/8611-I and ECRM/4500

SOFTWARE:

Eclipse Stand-Alone Operating System,
Assembler, Macro-Assembler, Fortrain IV,
Basic Algol Compilers and System Utilities

Eclipse RDOS Operating System Assembler,
Macro Assembler Fortran IV, Basic Algol
Compilers, Sort/Merge, CSP & System Utilities

Eclipse RTOS Real Time Operating System

Eclipse Operating System for Eclipse Series

Diagnostic Operating System for Peripherals

DI
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ITEM QTY DESCRIPTION

HARDWARE:

-- IECRM/4500 1 4000 Series Autoreader
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